A novel stable supersaturated submicron lipid emulsion of tirilazad.
This paper describes a novel supersaturated submicron lipid emulsion for parenteral drug delivery. Tirilazad was used as an amphiphilic model drug for the preparation and characterization of the supersaturated emulsions with concentrations more than two times higher than the drug solubility in the emulsion. Analysis of particle size distribution using photon correlation spectroscopy indicated that the mean particle diameters of the supersaturated 10 and 20% lipid emulsions of tirilazad were approximately 210 and 240 nm, respectively, and that the mean particle size and size distribution of the supersaturated tirilazad emulsions were not different from those of the non-supersaturated tirilazad emulsions. The apparent viscosity of the supersaturated tirilazad emulsions, as measured by continuous rheometry, was similar to that of the non-supersaturated tirilazad emulsions. However, the zeta potential of the supersaturated tirilazad emulsions, as determined by the electrophoretic light-scattering technique, was found to be dependent on drug load and was lower than that of the non-supersaturated tirilazad emulsion. Fractionation by ultracentrifugation showed that at low drug loads, the amount of drug associated with the emulsion particles and the infranatant fraction appeared to increase linearly with increasing concentration of the drug. By contrast, the amount of drug associated with the emulsion particles increased rapidly, whereas the amount of drug associated with the infranatant fraction remained constant for emulsions with a high drug load. These results suggest that the excess drug in the supersaturated emulsions is largely associated with the lipid phase. Accelerated stability studies under stress conditions (i.e., autoclaving and shaking) and long-term storage stability tests demonstrated that the supersaturated tirilazad emulsions had excellent physical stability over the study period of 16 months.